Abstract
A novel strategy to finely control a large metabolic flux by using a "metabolic and thus the amount of oxygen used is reducing the cytochrome protein levels 95 (Hayashi et al., 2012; Koch-Koerfges et al., 2013; Portnoy et al., 2008; Portnoy et al., 96 2010); another way is to control the level of quinone by inactivating its biosynthetic 97 pathway and adding different amounts of an analog of quinone back to the culture, 98 such as coenzyme Q1 (Zhu et al., 2011) . The strains and plasmids used in this study are described in The effect of exogenous supplementation of ubiquinone-1 (Q1) to the strain 317 JW2308-4(pACLyco), whose ETC seemed to be totally blocked due to lacking final optical densities were increased, while the yields of lactate accumulated were 324 reduced (Fig. 3) 
Further fine-tuning expression of lePGT-1 to control the ETC in an E. coli strain

385
with reduced quinone synthesis activity.
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To further limit the substrates for Q8 synthesis, the ubiX mutant strain, which 387 already has reduced the biosynthesis of Q8 in E. coli to 20-25% of the level of the 388 wild type strain, was used as the host strain. However, the expression strength of concentration of accumulated acetate decreased from 86.6 to 10.8 mM ( Figure 6B ).
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The lowest acetate concentration of HW101 (pBlePGT) 
